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Description 

This invention relates to dispensing apparatus for 
dispensing liquid as an atomised mist and in particular 
but not exclusively for dispensing medicaments for Inha- s 
lation therapy. 

it is known from GB-A-2240494 to provide dispens- 
ing apparatus in which a perforate membrane is 
vibrated such that liquid in contact with a rear face of the 
perforate membrane is dispensed from a front face of 10 
the perfbrate membrane as an atomised mist or spray. It 
is proposed that in the disclosed apparatus a predeter- 
mined dose is delivered by operation of a control circuit 
which regulates the dispensing period during which the 
perforate membrane is vibrated, the supply of liquid is 
being contained in a chamber of which the perforate 
membrane constitutes a front wall. 

A disadvantage of such an arrangement is that 
when not in use the liquid within the chamber is open to 
air through holes in the perfbrate membrane and may 20 
thereby be subject to evaporative losses or become 
bacteriologically contaminated or otherwise degraded. 

A further disadvantage of such an arrangement Is 
that variation in the rate at which liquid is dispensed 
through the perforate membrane as a mist will result in 25 
variation in the total quantity delivered during the dis- 
pensing period. 

In EP-A-0 156 409 there is described a device for 
moistening parts of the human body. The device is 
formed from an ultrasound sprayer which receives water 30 
or a similar liquid from a tank. A valve controls the flow 
of the liquid from the tank to the sprayer and is control- 
led by a programmed timed switch which stops the ultra- 
sound sprayer operation after tiie valve has been closed 
by the same time switch. TTie inner cross-section of the 3S 
tube is so selected so that when the valve is closed, due 
to the capillary action, no water or similar liquid flows to 
the ultrasound sprayer thereby preventing the forming at 
the end of the spraying process large water droplets. 

In US-A-3 790 079 there is described apparatus 40 
and a method for generating a monodispersed aerosol. 
Liquid is supplied under pressure to an apparatus for 
generating liquid droplets which is subjected to a vibra- 
tory force. The droplets are discharged into a chamber 
between the apparatus and the outlet and air is also 45 
supplied to the chamber under pressure whereby the 
droplets emanating from the apparatus are dispersed 
into the air and discharged with the air through the outiet 
opening. 

According to the present invention there is dis- so 
closed dispensing apparatus comprising a housing 
defining a housing outlet, a perforate membrane having 
a front face exposed at the dispensing outiet and a rear 
face, vibrating means connected to the housing and 
means for operating tiie vibrating means to vibrate the ss 
perfbrate membrane to dispense droplets of the liquid 
through the perforate membrane as an atomised spray 
at the outiet, liquid supply means connected to ttie 



housing and characterised by the provision of delivery 
means operable at successive actuations to deliver a 
respective metered quantity of the liquid from the liquid 
supply means into contact with the rear face of the per- 
fbrate membrane and means for operating the vibrating 
means for an operating period greater than a dispens- 
ing period required for tiie metered quantity to be dis- 
pensed through the perfbrate membrane whereby in 
use all tiie dispensed liquid is consumed prior to flie 
next successive actuation of the deGvery means, such 
tiiat tiie liquid is isolated from tiie ambient air between 
successive actuations of the delivery means. 

An advantage of such dispensing apparatus is that 
it facilitates the dispensing of all of the liquid coming into 
contact witii tiie rear face of the perforate membrane as 
a single dose. It is thereby possible to avoid contact 
between liquid and ambient air during periods of non- 
use between successive actuations. For pharmaceuti- 
cal preparations tiiis is particulariy important since it 
may obviate tiie need for tiie use of preservatives in tiie 
liquid and avoids evaporative losses. 

Alternatively the liquid supply means may comprise 
a reservoir containing liquid and the delivery means 
may comprise a metering pump connected to the reser- 
voir, the metering punp comprising a cylinder defining a 
chamber and a piston reciprocatably mounted in tiie cyl- 
inder to displace a metered volume of liquid from tiie 
chamber at each actuating stroke. 

In an alternative apparatijs the liquid supply means 
comprises a pressurised dispensing container within 
which a supply of liquid is maintained under pressure 
and the delivery means comprises a metering valve 
constituting the liquid isolating means and operable to 
release from the container the metered quantity of liq- 
uid. 

Preferably tiie housing comprises an annular mem- 
ber connected peripherally to tiie vibrating means and 
defining a central aperture overlaid by the perfbrate 
membrane. 

Preferably tiie annular member comprises an upper 
surface which is concave so as to be downwardly slop- 
ing in a radially inward direction when tiie apparatus is 
held in use in a preferred operating orientation. 

Advantageously the upper surface of the annular 
member is formed of a liquid repellant material. A liquid 
droplet deposited on tiie upper surface is thereby 
encouraged to move radially inwardly into contact with 
the perforate membrane. 

Conveniently the annular member comprises a 
radially innermost surface portion defining the aperture 
and co-operating with the perforate membrane to define 
a well for receiving in use a droplet of liquid to be dis- 
pensed. 

The housing may d^ine a duct communicating 
between an air inlet and an outiet port, the dispensing 
outlet being located in tiie duct intermediate the air inlet 
and the outiet port such ttiat the front face of the perfo- 
rate member is exposed to air within the duct 
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The outlet port may be an inhalation port for oral or 
nasal use. 

Such an arrangement is useful in the administration 
of inhaled pharmaceutical liquid products where it is 
required for an atomised spray of liquid to be entrained 5 
in an inhaled air flow passing through the duct. 

Apparatus in accordance with the present invention 
may be provided with an air impeller connected to the 
housing so as to be operable to create a flow of air 
through the duct from the air inlet to the outlet port. io 

Such an arrangement may be used for dispensing 
cosmetics and perfumes. A further application of such 
an arrangement is ophthalmic use where an ophthalmic 
preparation can be used to generate an atraumatic mist 
which is administered to the user's eye by means of an is 
eye cup provided in the housing so as to communicate 
with the duct. 

The means for operating the vibrating means pref- 
erably comprises a timer connected to the vibrating 
means and operable to determine the operating period 20 
during which the vibrating means is actuated, when the 
operating period is selected to be greater tiian the dis- 
pensing period required for the metered quantity to be 
dispensed tiirough the membrane. 

In a further preferred embodiment the liquid supply 2S 
means comprises a plurality of cells each containing a 
metered volume of liquid and the delivery means com- 
prises a dispensing station operable to release at each 
actuation thereof the contents of a respective ceil. 

Particular emtxxiiments of the present invention will 30 
now be described by way of example only and with ref- 
erence to tiie accompanying drawings in which:- 

Figure 1 is a schematic sectioned ele/ation of a first 
dispensing apparatus in accordance witii the 35 
present invention; 

Figure 2 is a schematic sectioned elevation of an 
alternative dispensing apparatus having a pipette 
with an indexing mechanism; 

Figure 3 is a schematic sectioned elevation of a fur- 40 
ther alternative dispensing appsuatus having a 
metering pump; 

Figure 4 is a schematic sectioned elevation of a fur- 
ther alternative dispensing apparatus having an 
electrically driven pump; 45 
Figure 5 is a schematic sectioned elevation of a fur- 
ther alternative dispensing apparatus having a 
pressurised dispensing container with a metering 
valve; 

Figure 6 is a schematic sectioned elevation of a fur- so 
ther alternative dispensing apparatus in which the 
liquid supply means comprises a plurality of cells 
whose respective contents are released during suc- 
cessive actuations at a dispensing station; 
Rgure 7 is a schematic sectioned elevation of a fur- 55 
ther alternative dispensing apparatijs for use in dis- 
pensing an ophthalmic preparation; and 
Rgure 8 is a schematic sectioned elevation of a fur- 



ther alternative dispensing apparatus having an air 
impeller for dispensing cosmetic preparations. 

In Rgure 1 a first dispensing apparatus 1 has a 
housing 2 defining a dispensing outlet 3. The housing 2 
includes an annular member 4 defining a central aper- 
ture 5 which is overlaid by a perforate membrane 6. 

The perforate membrane 6 is peripherally bonded 
to the annular member 4 so as to close the aperture 5 
and defines an array of holes 7 of 3 microns diameter 
and 25 microns spacing. 

The annular member 4 extends horizontally such 
that a front face 8 of the perforate membrane 6 is down- 
wardly oriented and a rear face 9 of tiie perforate mem- 
brane is upwardly directed. 

The annular member 4 extends radially witii uni- 
form thickness into contact with an annular piezoelectric 
transducer 10 which is connected to an oscillator drcuit 
(not shown) operable to energise ttie transducer. The 
transducer 10 is an-anged such tiiat vibration is applied 
at right angles to the plane of the annular member 4 
such tiiat transverse acoustic waves are propagated 
radially inwardly of the annular member so as to excite 
the perforate membrane 6 in an axial direction i.e. pro- 
ducing vertical movement of tiie membrane. 

The perforate membrane 6 is bonded to a lower 
surfiace 1 1 of the annular member 4 such that, because 
of the finite thickness of the member at the aperture 5. a 
shallow well 1 2 is defined in the aperture 5 above the 
perforate membrane 6 and bounded radially by an inner 
vertical annular face 13 of the annular member 4. 

A delivery means 1 4 Is located within the housing 2 
and is operable by means of an actuator 1 5 to deliver at 
each actuation a metered volume of liquid from a liquid 
supply means 16, tiie \k\u\d being delivered tiirough a 
delivery tube 17 to a delivery location 18 immediately 
adjacent and above tiie perforate membrane 6. 

A droplet of liquid 19 is shown located on top of the 
perforate member 6 witiiin the well 12 immediately fol- 
lowing actuation of the delivery means 14 to dispense a 
metered volume of 20 microlitres of liquid, the perforate 
membrane being vibrated to produce an atomised spray 
20 in the air sun'ounding the dispensing outlet 3. 

In use, the perforate membrane 6 is initially free 
from liquid and a metered volume is dispensed by actu- 
ation of the delivery means 15 such that a droplet of liq- 
uid is placed in tiie well 12. The vibrating means Is then 
actuated and continues to vibrate the perforate mem- 
brane 6 for an operating period determined by a timer 
(not shown). 

The operating period is selected to be greater than 
tiie dispensing period required to dispense all of tiie liq- 
uid contained in the droplet 19 as an atomised spray or 
mist through the perforate membrane holes 7. 

Since in practice the dispensing period required to 
totally dispense a metered volume will vary from actua- 
tion to actuation, the operating period is selected to be 
sufffidentiy greater than the average dispensing period 
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in onder to aocominodate such variation thereby ensur- 
ing thai the quantity of liquid dispensed is independent 
of the rate at which the liquid flows through the peribrate 
membrane. 

The vibrating means is the de-actuated until further s 
use is required. 

An alternative dispensing apparatus 30 shown In 
Figure 2 will now be described using corresponding ref- 
erence numerals to those of Rgure 1 where appropriate 
for corresponding element. io 

The second dispensing apparatus 30 includes a 
housing 2 with an annular member 4 supporting a per- 
forate membrane 6 for vibration by actuation of a trans- 
ducer 10. The annular member 4 has an upper surface 
31 which is concave and downwardly sloping in a radi- is 
ally inward direction so that the aperture 5 is located at 
the lowest part of the surface 31 thereby assisting drain- 
ing of any liquid on the upper surface 31 into the well 1 2. 

The upper surface 31 is coated with a liquid repel- 
lent surfece to assist this draining action and ensure 20 
that any droplet of liquid deposited on tiie upper surface 
finds its way into contact witii the perforate membrane 
6. 

The housing 2 defines a horizontally extending 
cylindrical duct 32 communicating between an air inlet 25 
33 and an inhalation port 34 suitable for oral inhalation. 
The outiet 3 is located intenmediate the inlet 33 and the 
inhalation port 34 so as to communicate with tiie duct 
32, the perforate membrane 6 having a front face 8 
which is directly exposed to air within the duct 32. 30 

The second dispensing apparatus 30 has a delivery 
means 14 comprising a pipette 35 within which a piston 

36 is advanceable by means of an indexing mechanism 

37 in discrete measured steps so as to displace 
metered volumes of liquid 38 from the pipetta A deliv- 3s 
ery tube 17 communicates between the p^ette 35 and 

a delivery location 18 so as to dispense a metered 
quantity of the liquid into contact witii the perforate 
membrane 6 at each actuation of tiie indexing mecha- 
nism 37. 40 

in use tiie indexing mechanism is actuated to 
deliver a drop into the well 12 and tiie vibrating means 
is then actuated. Vibration of the perforate membrane 6 
discharges a fine mist 20 of droplets into the duct 32 
until such time as the liquid within the well is entirely 4S 
consumed. The mist is entrained in an air flow within the 
duct when the user inhales air through the inhalation 
port 34 such that the liquid is orally administered for 
inhalation into tiie user's lungs. 

A third dispensing apparatus 40 is shown in Figure so 
3 and will now be described using con-esponding refer- 
ence numerals to those of preceding Rgures where 
appropriate for conresponding elements. 

A tiiird dispensing apparatus 40 includes a housing 
2, annular member 4 and duct 32 of the type described ss 
above with reference to tiie second apparatus 30 in Fig- 
ure 2. The third dispensing apparatus 40 differs In that 
the delivery means 14 is a manually actuated metering 



pump 41 which has a cylinder 42 receiving a piston 43 
actuated by means of an actuator 44. At each actuation 
a single stroke of the piston 43 displaces from the cylin- 
der 42 a metered quantity of liquid which flows ttirough 
a one-way outiet valve 45 into delivery tube 1 7, TTie pis- 
ton then returns to its rest position and the chamber is 
refilled for further operation. The cylinder 42 and piston 
43 are shown schematically in Rgure 3 and not to scale, 
the appropriate stroke and metered volume in a practi- 
cal anrangement being selected to dispense a drop of 
liquid at each actuation. 

Liquid is supplied to the pump 41 from a reservoir 
46 via an inlet valve 47, the reservoir being of sufficient 
capacity to contain a large number of metered volumes 
of liquid. 

In use the metering pump 41 is actuated by manual 
depression of tiie actuator 44 and a single sti^oke of tiie 
piston 43 displaces a droplet of liquid on to the perforate 
membrane 6 via tiie delivery tube 17. 

The transducer 10 is then actuated so as to vibrate 
tiie perforate membrane and dispense atomised drop- 
lets into tiie duct 32 from where tiiey are inhaled by the 
user via tiie inhalation port 34. After a time period suffi- 
cient for tiie droplet to be consumed the transducer 10 
Is de-actuated and the dispensing apparatus is ready 
for further use. 

A fourtti alternative dispensing apparatus 50 shown 
in Figure 4 will now be described using corresponding 
reference numerals to those of preceding Rgures where 
appropriate for corresponding elements. 

The dispensing apparatus 50 is generally similar to 
tiie third dispensing apparatus 40 of Figure 3 t>ut 
includes an electrically operated pump 51 which is oper- 
able to deliver liquid from a reservoir 46 to a delivery 
location 18 when energised by a controller circuit 52. 

The pump 51 is a peristaltic pump providing a con- 
tinuous output flow when energised and the controller 
circuit 52 achieves delivery of a measured volume by 
controlling the duration for which pump 51 is energised. 

Once a metered volume of liquid has been deliv- 
ered on the perforate membrane 6 the operation of the 
dispensing apparatus 50 corresponds to that of tiie tiiird 
dispensing apparatus 40 described above. 

A fifth dispensing apparatus 60 shown in Figure 5 
will now be described using corresponding reference 
numerals to tiiose of preceding Rgures where appropri- 
ate for corresponding elements. 

The fifth dispensing apparatus 60 includes a hous- 
ing 2 with an annular member 4 supporting perforate 
membrane 6 of tiie same general type as those 
described above witti reference to Rgures 2, 3 and 4. A 
quantity of liquid is contained witiiin a pressurised dis- 
pensing container 61 of a type commonly utilised in aer- 
osol dispensers. The container 61 has a metering valve 
62 operable to dispense a metered volume of liquid 
through a tubular stem 63 in response to depression of 
the stem 63 relative to the container 61 . 

The stem 63 is received within a socket 64 fixed to 
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the housing 2 and the container 61 is displaceable rela- 
tive to a tubular sheath 65 extending upwardly of the 
housing so as to provide relative movement between 
the container and the stem 63 therek^y enak)ling the 
metering valve 62 to be actuated by manual depression 5 
of the container 61 relative to the housing 2, 

The socket 64 defines a delivery orifice 66 commu- 
nicating with the stem 63 and through wtiich the liquid is 
dispensed on to the perforate membrane 6. 

In use the perforate membrane Is vibrated by actu- 10 
ation of the transducer 1 0 for a period sufficient to totally 
atomise a droplet of liquid received within the well 12 so 
that a fine mist can be orally inhaled via the duct 32, 

A sixth dispensing apparatus 70 is shown in Rgure 
6 and will now be described using corresponding refer- is 
ences to those of preceding Rgures where appropriate 
for corresponding elements. 

The sixth dispensing apparatus 70 Includes a hous- 
ing 2. an annular member 4 and a perforate membrane 
6 of the type disclosed with reference to Rgures 2 and 20 
5. A delivery means 14 comprises a liquid supply 
means 71 in which metered quantities of liquid are con- 
tained within individual cells 72. The cells 72 are fed in 
turn to a dispensing station 73 which is operable by 
depression of an actuator 74 to release the contents of 2S 
a cell and conduct the contents of the cell via delivery 
tut^e 1 7 on the perforate membrane 6. 

The cells 72 comprise gelatin capsules formed on a 
disposable strip 75 which is fed to the dispensing station 
73 where the capsules are ruptured by action of the 30 
actuator 74 during each dispensing operation. 

A seventh dispensing apparatus 80 is shown in Fig- 
ure 7 and will now be described using corresponding 
references to those of preceding Rgures where appro- 
priate for con'esponding elements. 3S 

The seventh dispensing apparatus 80 is t>ased on 
the second apparatus 30 of Rgure 2 but includes a 
modified housing 81 in which the inhalation port 34 of 
Rgure 2 is replaced by an eye cup 82 and air inlet 33 is 
provided with an air impeller 83. 40 

The air impeller 83 consists of a fan 84 driven by an 
electric motor 85 so as to create a flow of air along duct 
32 and air release holes 86 are provided adjacent to the 
eye cup 82 to allow the escape of air peripherally of the 
eye cup. 45 

The seventh dispensing apparatus 80 is operable to 
dispense an aerosol mist into the duct 32 in the same 
manner as the second dispensing apparatus 30 of Rg- 
ure 2. The product dispensed as a liquid is an ophthal- 
mic preparation providing an atraumatic mist delivered so 
to the user's eye 87 when engaged witii the eye cup 82. 

An eighth dispensing apparatus 90 is shown in Fig- 
ure 8 and will now be described using corresponding 
references to those of preceding Rgures where appro- 
priate for corresponding elements. 55 

The eightii dispensing apparatus 90 is based on the 
first apparatus 1 of Rgure 1 but includes a modified 
housing 91 which defines a cylindrical duct into which 



the dispensing outlet 3 opens to release an atomised 
spray in use. The duct 92 has an outlet 93 through 
which air emerges when a flow of air through the duct 
92 Is created by an air impeller 83 located in ttie air inlet 
33. The air impeller 83 comprises a fen 84 driven by an 
electric motor. 

The eighth dispensing apparatus 90 is primarily 
intended for dispensing cosmetic preparatioris, per- 
fumes and fragrances. 

The dispensing apparatus shown in Rgure 1 may 
be used in applications other than for medical inhalation 
therapy such as to dispense cosmetic preparations 
including periume. 

The dispensing apparatus of Rgures 2 to 6 is suita- 
ble for inhalation therapy and may in each case be mod- 
ified to include an inhalation sensor in order to 
synchronise tiie release of droplets through the perfo- 
rate membrane with inhalation of the user. The inhala- 
tion port may be adapted for oral or nasal inhalation. 

The fourth dispensing apparatus shown in Rgure 4 
with reference to a peristaltic pump may alternatively 
use a piezoelectric micro pump of the type disclosed in 
EP-0398583A in which a perforate membrane is recip- 
rocated by action of a piezoelectric transducer. 

The seventh dispensing apparatus 80 of Rgure 7 
may alternatively be provided with a metering pump of 
the type disclosed with reference to Rgure 3 or Rgure 4 
or alternatively may utilise the pressurised dispensing 
container 61 and metering valve 62 of the fifth dispens- 
ing apparatus shown in Rgure 5. Alternatively the liquid 
supply means 71 of Figure 6 may be utilised in the sev- 
enth dispensing apparatus 80. 

Similar comments apply to the eighth dispensing 
apparatus 90 where similarly alternative arrangements 
may be utilised to deliver a droplet on to the perforate 
membrane 6. 

The air impeller 83 utilised in Rgures 7 and 8 may 
be replaced by an equivalent arrangement such as a 
mechanically driven fan or bellows arrangement. 

The fifth dispensing apparatus 70 may alternatively 
be used witii different types of package defining individ- 
ual cells. For example a plastic, aluminium or laminated 
strip may be formed so as to define pockets each defin- 
ing a cell containing a pre-measured quantity of liquid, 
each pocket being closed by a second strip of plastic, 
aluminium foil or a laminate. The liquid may then be 
released by piercing the pocket or by peeling off the 
second strip. 

In the configuration shown in Figure 6, individual 
metered quantities of liquid are placed in tiie packaging 
at the time of manufacture. Each dose is consumed at 
each actuation of the dispensing apparatus. This 
arrangement has the advantage of providing for differ- 
ent doses to be administered by tiie dispensing appara- 
tus by providing a range of packaged doses of 
predetermined volume from which the required dose 
can be selected or prescribed as may be required. 

The frequency vibration of the perforate memtirane 



5 



9 



EP 0 682 570 B1 



10 



dcum wherein the housing comprises an annular 
member (4) connected peripherally to the vibrating 
means and d^ining a central aperture (5) overlaid 
by the perforate membrane. 

5 

5. Dispensing apparatus as claimed in claim 4 
wherein the annular member comprises an upper 
surfece which Is concave so as to be downwardly 
sloping in a radially Inward direction when the appa- 

10 ratus is held in use in a preferred operating orienta- 
tion. 

6. Dispensing apparatus as claimed in claim 5 
wherein the upper surface of the annular member is 

15 formed of a liquid repellant material. 

7. Dispensing apparatus as claimed in any of claims 5 
and 6 wherein the annular member comprises a 
radially innermost surface portion (13) defining the 

20 aperture and co-operating with the perforate mem- 
brane to define a well (12) for receiving in use a 
droplet (19) of liquid constituting the metered quan- 
tity of liquid to be dispensed. 

25 8. Dispensing apparatus as claimed in any preceding 
daim wherein the housing defines a duct (32) com- 
municating between an air inlet (33) and an outlet 
port (34). the dispensing outlet (3) being located in 
the duct intermediate the air inlet and the outlet port 

30 such that the front face of the perforate memtDrane 
is exposed to air within the duct. 

9. Dispensing apparatus as claimed in daim 8 
wherein an air impeller (83) is connected to the 
35 housing so as to be operable to create a flow of air 
through the duct from the air inlet to the outlet port 



described above with reference to each of the embodi- 
ments may be selected to any suitable value, preferably 
in the Wlohertz or megahertz range. 

The pressurised dispensing container 61 of Rgure 
5 may be of the conventional type in which an evapora- 
ble propellant is mixed with a liquid product or of an 
alternative type such as a dispensing container 61 
adapted to dispense under pressure from a com- 
pressed gas. The liquid product may be contained sep- 
arately from the propellant liquid or gas within a 
collapsible bag or compartment. 

Claims 

1. Dispensing apparatus (1) comprising a housing (2) 
defining a dispensing outlet (3). a perforate mem- 
brane (6) having a front face (8) exposed at the dis- 
pensing outlet and a rear face (9), vibrating means 
(10) connected to the housing and means for oper- 
ating the vibrating means to vibrate the perforate 
membrane to dispense droplets of liquid through 
the perforate membrane as an atomised spray at 
the outiet. liquid supply means (16) connected to 
the housing and characterised by the provision of 
delivery means (14) operable at successive actua- 
tions to deliver a respective metered quantity (1 9) of 
the liquid from the liquid supply means into contact 
with a rear face of the perforate membrane and 
means for operating the vibrating means for an 
operating period greater than a dispensing period 
required for the metered quantity to be dispensed 
through the perforate membrane whereby in use all 
of the dispensed liquid is consumed prior to the 
next successive actuation of the delivery means, 
such that the liquid is isolated from the ambient air 
between successive actuations of the delivery 
means. 

2. Dispensing apparatus as claimed in claim 1 
wherein the liquid supply means comprises a reser- 
voir (16) containing liquid arxl the delivery means 
comprises a metering pump (14) connected to the 
reservoir, the metering pump comprising a cylinder 
(42) defining a chamber and a piston (43) redpro- 
catably mounted in the cylinder to displace a 
metered volume of liquid from the chamber at each 
actuating stroke. 

3. Dispensing apparatus as daimed in claim 1 
wherein the liquid supply means comprises a pres- 
surised dispensing container (61) within which a 
supply of liquid is maintained under pressure and 
the delivery means comprises a metering valve (62) 
constituting the liquid isolating means and operable 
to release from the container the metered quantity 
of liquid. 

4. Dispensing apparatus as daimed in any preceding 



10. Dispensing apparatus as claimed in claim 9 
wherein the housing defines an eye cup (82) com- 

40 municating with the duct. 

11. Dispensing apparatus as . daimed in daim 8 
wherein the outiet port comprises an inhalation port 
(34) for oral or nasal use. 

45 

12. Dispensing apparatus as claimed in any preceding 
daim wherein the means for operating the vibrating 
means comprises a timer connected to the vibrating 
means and operable to determine the operating 

50 period during which tiie vibrating means is actuated 
and wherein tiie operating period is selected to be 
greater than the dispensing period required for the 
metered quantity to be dispensed through the per- 
forate membrane. 

55 

1 3. A method of dispensing liquid as an atomised spray 
comprising the steps of delivering a metered quan- 
tity of liquid from a liquid supply means (16) into 
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contact with a rear face (9) of a perforate mem- 
brane (6), vibrating the perforate membrane (6) 
such that liquid is dispensed through the perforate 
membrane (6) as an atomised spray, characterised 
in that the perforate membrane (6) Is initially free 5 
from liquid and the liquid is isolated from the ambi- 
ent air between successive deliveries of liquid and 
in that the perforate membrane (6) is vibrated for an 
operating period greater than a dispensing period 
required for the metered quantity to be fully dts- 10 
pensed. 

14. Dispensing apparatus as claimed in claim 1 
wherein the liquid supply means comprises a plu- 
rality of cells (72) each containing a metered vol- is 
ume of liquid and the delivery means comprises a 
dispensing station (73) operable to release at each 
actuation thereof the contents of a respective cell, 
and means for operating the vibrating means for an 
operating period greater than a dispensing period 20 
required for the metered quantity to be dispensed 
through the perforate membrane whereby in use all 
of the dispensed liquid is consumed prior to the 
next successive actuation of the delivery means, 
such that the liquid is isolated from the cunbient air 25 
between successive actuations of the delivery 
means. 

Patentanspruche 

30 

1. Abgabevorrichtung (1 ) umfassend: 

ein Gehause (2), welches einen AksgabeauslaB 
(3) begrenzt, 

eine perforierte Membran (6) mit einer zu dem 3S 
AbgabeauslaB freiliegerKlen Vorderseite (8) 
und einer RQckseite (9), 
mit dem Gehduse verbundene Vibrationsmittel 
(10) und Mittel zum Betreiben der Vibrations- 
mittel zum Vibrieren der perforierten Membran. 40 
urn FlussigkeitstrOpfchen durch die perforierte 
Membran als einen zerstaubten SprOhnebel an 
dem AuslaB abzugeben, 
RQssigkeitsvorratsmittel (16). welche mit dem 
Gehduse verbunden sind. 4s 
dadurch gekennzelchnet, 
daB ZufOhrmrttel (14) vorgesehen sind. die bei 
aufeinanderfolgenden Betatigungen betreibbar 
sind, um eine jeweiligedosierte Menge (19) der 
FlOssigkeit aus den ROssigkeitsvonratsmitteIn so 
in Kbntakt mit einer RQckseite der perforierten 
Membran zu bringen, 

sowie Mittel vorgesehen sirxJ. zum Betre93en 
der Vibrationsmittel wdhrend einer Betriebs- 
zeitdauer, die langer als eine Abgabezeitdauer ss 
ist, die zur Abgabe der dosierten Menge durch 
die perforierte Membran erforderlich ist. 
wodurch im Gebrauch die gesamte abgege- 



behe RQssigkeit vor der nachstfolgenden 
Betatigung der ZufQhrnnittel, verbraucht wird . 
so daB die RQssigkeit von der Umgebungsluft 
zwischen aufeinanderfolgenden Betatigungen 
der ZufQhrmittel Isoliert Ist 

2. Abgabevorrichtung nach Anspruch 1. wobei die 
RQssigkeitsvorratsmittel einen FIQssigkeit enthal- 
tenden Behditer (16) umfassen und die ZufQhrmittel 
eine mit dem Behaiter verbundene Dosierpumpe 
(1 4) umfassen, wobei die Dosierpumpe einen eine 
Kammer begrenzerxlen Zylinder (42) und einen 
Kolben (43) umfaBt, der in dem Zylinder hin- und 
herbewegbar angebracht ist, um bei jedem Betati- 
gungshub ein dosiertes Volumen an FIQssigkeit aus 
der Kammer zu verdrflngen. 

3. Abgabevorrichtung nach Anspruch 1, wobei die 
RQssigkeitsvorratsmittel einen unter Druck stehen- 
den Abgabebehaiter (61) umfassen, in welchem ein 
Vorrat an FIQssigkeit unter Druck gehalten ist, und 
die ZufQhrmittel ein Dosierventil (62) umfassen, 
welches die FlQssigkeitsisoliermittet bildet und zur 
At^gabe der dosierten Menge an RQssigkeit aus 
dem Behaiter betreibbar ist 

4. Abgabevorrichtung nach einem der vorangegange- 
nen AnsprQche, wobei das Gehause ein ringfOrmi- 
ges Element (4) umfaBt welches am Umfang mit 
den Vibrationsmittein veriDunden ist und. eine zen- 
trale Offnung (5) begrenzt. welche durch die perfo- 
rierte Membran bedeckt wird. 

5. Abgabevorrichtung nach Anspruch 4, wobei das 
ringfdrmige Element eine obere Rdche umfaBt. 
welche konkav ist so daB sie in einer Radialein- 
warts-Richtung nach unten geneigt ist, wenn die 
Vorrichtung im Gebrauch in einer bevorzugten 
Betriebsorientierung gehalten wird. 

6. Abgabevorrichtung nach Anspruch 5, wobei die 
obere Rache des ringfOrmigen Elements aus 
einem flQssigkeitsabstoBenden Material gebildet 
ist. 

7. Abgabevorrichtung nach einem der AnsprQche 5 
und 6, wobei das ringfOrmige Element einen radial 
innersten Oberfiachenabschnitt (13) umfaBt. wel- 
cher die Offnung begrenzt und mit der perforierten 
Membran zusammenwirkt. um einen Schacht (12) 
zu begrenzen, um wflhrend des Gebrauchs ein 
RQssigkeitstrflpfchen (19) aufzunehmen. welches 
die dosierte Menge der abzugebenden RQssigkeit 
bildet 

8. At)gabevorrichtung nach einem der vorangegange- 
nen AnsprQche. wobei das GehSuse einen Kanal 
(32) begrenzt. welcher einen LufteinlaB (33) und 
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eine AusiaBMnung (34) miteinander verbtndet. 
wobei der AbgabeauslaS (3) in dem Kanal, zwi- 
schen dem LufteinlaB und der AuslaBflffhung. der- 
ail angeordnet ist. daB die Vordersehe der 
perforierten Membran der Luft in dem Kanal ausge- 5 
setzt ist. 

9. Abgabevorrichtung nach Anspruch 8, wobei ^n 
Luft'lmpeller (83) derart mit dem Gehduse vertsun- 
den ist daB er zur Erzeugung eines Luftstroms 10 
durch den Kanal, von dem LufteinlaB zu der Aus- 
laBOffnung. betreibbar ist 

10. Abgabevorrichtung nach Anspruch 9, wobei das 
Gehause einen Augenaufsatz (82) begrenzt wel- is 
Cher mrt dem Kanal in Verbindung steht. 

11. Abgabevorrichtung nach Anspruch 8, wobei die 
AuslaBOffnung eine InhalationsOffnung (34) f Qr ora- 

len Oder nasalen Gebrauch umfaBt. 20 

12. Abgabevorrichtung nach einem der vorangegange- 
nen AnsprOche. wobei die Mittel zum Betreiben der 
Vibratlonsmittel einen mitden Vibrationsmittein ver- 
bundenen Zeitgeber umfassen, der betreibbar ist, 2s 
urn die Betriebszeitdauer, wdhrend der cfie Vibratl- 
onsmittel betrieben werden. festzulegen, und wobei 

die Betriebszeitdauer so gewdhlt ist daB sie Idnger 
als die Abgabezeitdauer ist die zur Abgabe der 
dosierten Menge durch die perfbrierte Membran 30 
erforderlich ist 

13. Vertahren zur Abgabe von Russigkeit als zerstdub- 
ter SprQhnebel, umfossend cfie Schritte: 

35 

ZufQhren einer dosierten Menge an FIQssigkeit 
aus einem FIQssigkaitsvorratsmlttel (16) in 
Kbntakt mit einer RQckseite (9) einer perforier- 
ten Membran. 

Vibrieren der perforierten Membran (6). so daB 40 
FIQssigkeit als ein zerstdubter SprQhnebel 
durch die perfbrierte Membran (6) abgegeben 
wird. 

dadurch gekennzeichnet, daB 

die perfbrierte Membran (6) anf^ngiich frei von 4S 
FIQssigkeit ist und die RQssigkeit zvdschen auf- 
einanderfolgenden ZufQhrungen von FIQssig- 
keit von der Umgebungsluft isoiiert wird, 
und dadurch, daB die perforierte Membran (6) 
wahrend einer Betriebszeitdauer vibriert wird, so 
die langer ist als die Abgabezeitdauer, die zur 
vollstandigen Abgabe der dosierten Menge 
benOtigt wird. 

14. Abgabevom'chtung nach Anspruch 1, wobei die ss 
FIQssigkeitsvoaatsmittel eine Vielzahi von Zellen 
(72) umfassen. von denen jede ein dosiertes Volu- 
men an RQssigkeit enthait und die ZufQhrmittel 



eine Abgabestation (73) umfassen. welche bei 
jeder Betatigung derselben den Inhalt einer jeweili- 
gen Zelle freigeben kann. und Mittel zum Betreiben 
der Vlbrationsmittel wdhrend einer Betriebszeit- 
dauer umfassen. die tdnger ist als eine Abgabezeit- 
dauer. die bendtigt wird, um die dosierte Menge 
durch die perforierte Membran abzugeben. 
wodurch im Gebrauch. vor der ndchstfolgenden 
Betatigung der ZufQhrmittel, die gesamte abge- 
gebene RQssigkeit verbraucht wird. so daB die 
RQssigkeit zwischen aufeinanderfblgenden Betati- 
gungen der ZufQhrmittel von der Umgebungsluft 
isoiiert ist. 

Revendicatlons 

1. Appareil distributeur (1) comprenant un boTtier (2) 
d^inissant une sortie de distribution (3), une mem- 
brane perforce (6) comportant une face avant (8) 
expos^e a la sortie de distribution et une face 
arri6re (9), un moyen vibrant (10) reli6 au tjoTtier et 
un moyen pour actionner le moyen vibrant afin de 
faire vibrer la membrane perforce pour distribuer 
des gouttelettes de liquide via la membrane perfo- 
rce en un spray atomIsC a la sortie, un moyen d*ali- 
mentation en liquide (16) relia au boTtier et 
caractarisa en ce qu'est pravu un moyen de 
dacharge (14) adapta a des actionnements succes- 
sifs pour dacharger une quantrta mesurae respec- 
tive (19) du liquide depuis le moyen d'alimentation 
en liquide en contact avec une face arriare de la 
membrane perforae et un moyen pour actionner le 
moyen vibrant pendant une durae d'actionnement 
suparieure a une durae de distribution requise pour 
la quantita mesurae a distribuer via la membrane 
perforae de maniare que. a Tutilisation. la totalita du 
liquide distribua soit cdnsommae avant I'actionne- 
ment suivant du moyen de dacharge. afin que le 
liquide soit isoia de I'air ambiant entre les actionne- 
ments successifs du moyen de dacharge. 

2. Apparal distributeur selon la revendication 1. dans 
lequel le moyen d'alimentation en liquide comprend 
un raservoir (16) contenant du liquide et le moyen 
de dacharge comprend une pompe de dosage (1 4) 
reliae au raservoir, la pompe de dosage compre- 
nant un cylindre (42) daf inissant une chambre et un 
piston (43) monta de maniare a aller et ventr dans 
le cylindre pour daplacer un volume mesura de 
liquide depuis la chambre a chaque course 
d'actionnement. 

3. Appareil distributeur selon la revendication 1 . dans 
lequel le moyen d'alimentation en liquide comprend 
un racipient distributeur pressurisa (61) au sein 
duquel une quantita de liquide est maintenue sous 
pression et le moyen de dacharge comprend une 
soupape de dosage (62) constituant le moyen d'iso- 
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lation de liquide et adapt^e k lib^rer du recipient la 
quantity mesur^e de liquide. 

4. Apparei! distributeur selon Tune quelconque des 
revendications pr6c6dentes, dans lequel le boTtier 
comprend un organs annulaire (4) reli^ k sa p§ri- 
phdrie au moyen vibrant et ddfinissant une ouver- 
ture centrale (5) recouverte par la membrane 
perforce. 

5. Appareil distributeur selon la revendication 4, dans 
lequel Torgane annulaire comprend une surface 
supdrieure qui est concave afin d'&tre inclin^e vers 
ie bas dans une direction radialement vers I'lnt^- 
rieur lorsque I'appareil est tenu, k rutilisation, dans 
une orientation d'actionnement pr^f^ree. 

6. Appareil distributeur selon la revendication 5. dans 
lequel la surface sup^ieure de Torgane annulaire 
est faite d'un mat^riau repoussant les iiquides. 

7. Appareil distributeur selon I 'une quelconque des 
revendications 5 et 6, dans lequel Torgane annu- 
laire comprend une portion de surface la plus 
interne radialement (13) d^inissant Touverture et 
coop^rant avec la membrane perforce pour d6f inir 
un puits (12) pour recevoir. k Tutilisation. une gout- 
telette (19) de liquide constituant la quantity mesu- 
r6e de liquide k distribuer. 

8. Appareil distributeur selon Tune quelconque des 
revendications pr6c6dentes, dans lequel le boTtier 
ddfinit un conduit (32) communiquant entre une 
entrde d'air (33) et un orifice de sortie (34), la sortie 
de distribution (3) 6tant situ^e dans le conduit erttre 
rentr6e d'air et I'orif ice de sortie de manidre que la 
face avant de la membrane perforce soit exposde k 
I'air au sein du conduit. 

9. Appareil distributeur selon la revendication 8. dans 
lequel une roue k air (83) est relive au boTtier afin 
d'dtre adapt^e k crter un flux d*air via le conduit de 
I'entr^e d*air k Torrf ice de sortie. 

10. Appareil distributeur selon la revendication 9. dans 
lequel le boTtier d^finit une coupelle oculaire (82) 
communicant avec le conduit. 

1 1 . Appareil distritxjteur selon la revendication 8, dans 
lequel Torifice de sortie comprerrd un orifice dlnha- 
lation (34) pour usage oral ou nasal. 

12. Appareil distributeur selon Tune quelconque des 
revendications prte^entes, dans lequel le moyen 
pour actionner le moyen vibrant comprend une 
minuterie relive au moyen vibrant et adapt^e k 
determiner la dur^e d'actionnement durant laquelle 
le moyen vibrant est actionn6 et dans lequel la 



dur6e d'actionnement est s6lectionn6e de mani^re 
k 6tre supSrieure k la dur6e de distribution requise 
pour la quantity mesur^e k distribuer via la mem- 
brane perforce, 

5 

13. Proc^e de distribution de liquide en un spray ato- 
mism comprenant les phases consistant k distribuer 
une quantity mesur^e de liquide depuis un moyen 
d*alimentation en liquide (16) en contact avec une 

10 face arri^re (9) d'une membrane perforce (6), faire 
vibrer la membrane perfbr6e (6) de mani^re que le 
liquide soit distribu6 via la membrane perforce (6) 
en un spray atomis§. caract6ris6 en ce que la mem- 
brane perfor6e (6) est initialement exempte de 
IS liquide et ie liquide est Isold de Pair ambiant entre 
les d6charges successives de liquide et en ce que 
la membrane per1br6e (6) est soumise k des vibra- 
tions pendant une durde d*actionnement supk- 
rieure k une dur^e de distribution requise pour que 
la quantity mesur^e soit totaiement distribute. 

14. Appareil distributeur selon la revendication 1, dans 
lequel le moyen d'alimentation en liquide comprend 
une plurality d'alvdoles (72) contenant chacun un 
volume mesurd de liquide et le moyen de dteharge 
comprend un poste distributeur (73) adapts k Ifbk- 
rer k ctiaque actionnement le contenu d*un alv^le 
respectif, et un moyen pour actionner le moyen 
vibrant pendant une durde d'actionnement sup6- 
rieure k une durte de distribution requise pour que 
la quantity mesurde soit distribute via la membrane 
perfbrte de manidre que. k Tutilisation. la totality du 
liquide distribu6 soit consommte avant i'actionne- 
ment suivant du moyen de dtcharge, afin que le 
liquide soit isolt de I'air ambiant entre les actionne- 
ments successifs du moyen de dtcharge. 
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